Abstract-Neurons from the vestibular (VG) and the statoacoustic (SAG) ganglion of the chick (Gallus domesticus) were evaluated histologically and morphometrically. Embryos at stages 34 (E8 days), 39 (E13 days) and 44 (E18 days) were sacrificed and temporal bones microdissected. Specimens were embedded in JB-4 methacrylate plastic, and stained with a mixture of 0.2% toluidine blue (TB) and 0.1% basic Fuschin in 25% ethanol or with a mixture of 2% TB and 1% paraphenylenediamine (PDA) for axon and myelin measurement study. Images of the VIIIth nerve were produced by a V150 ® color imaging system and the contour of 200-300 neuronal bodies (perikarya) was traced directly on a video screen with a mouse in real time. 
INTRODUCTION
Even though transduction of mechanical energy into neural signals is mandatory for perception of head acceleration and sound, transmission of the signal from the inner * To whom correspondence should be addressed. ear to the brain stem must take place for organisms to successfully stay tuned to their environments. Recent work on the organization of the afferent neurons of the VIIIth nerve suggests that the more recent type I hair cells characteristic of birds and mammals, and not present in older vertebrates, added an additional level of complexity to vestibular functioning (Goldberg, 1991) . The diversity of afferent morphology observed previously by others since the initial ultrastructural descriptions of the vestibular nerve appeared (Engström et al., 1966; Hamilton, 1968; Ballantyne and Engström, 1969; Bergström, 1973a -c) suggests that vestibular afferents acquire distinct phenotypes that impart to them specific antigenic identity (Fermin and Martin, 1995; Fermin et al., 1997) . Expression of neurotrophic molecules such as S100β in selected groups of vestibular neurons may influence their repair and survival after partial deafferentation (Richter, 1981a, b; Fermin and Igarashi, 1984; Fermin et al., 1989) .
The phenotypic variability of vestibular perikarya may also be related to their regular and irregular discharge characteristics. The outstanding work from Goldberg and collaborators in rodents and primates clearly showed that perikarya innervating type I hair cells in the central portion of the crista have irregular discharge, whereas those in the periphery innervating mostly type II hair cells have regular discharge (Goldberg, 1981 (Goldberg, , 1991 Highstein et al., 1987; Baird et al., 1988; Fernández et al., 1988 Fernández et al., , 1995 Goldberg et al., 1990c; Boyle et al., 1992; Lysakowski et al., 1992) .
The phenotypic heterogeneity of afferents and their functional diversity is probably related to innervation patterns of the peripheral dendrites contacting the hair cells. Moreover, there seems to be a differential expression of antigenic markers in different portions of the end organs where different types of hair cells are located (Meza et al., 1982 (Meza et al., , 1992 Didier et al., 1990; Lopez et al., 1990 Lopez et al., , 1992 Wackym et al., 1993; Ylikoski et al., 1993; Fermin and Martin, 1995; Fermin et al., 1997) . The afferent innervation diversity starts early in development, and, at least in rodents, terminal mitosis leads to cell specialization that varies among linear and angular detecting organs. In the macula, older cells are located in the striola where most of the type I hair cells are located (Sans and Chat, 1982) and receive chalice endings from large diameter afferents. Since older species do not have true type I hair cells (Drescher et al., 1989; Boyle et al., 1991; Guth et al., 1994) , one may speculate that type II hair cells are phylogenetically older, but this has not been proven. Regardless of the significance of hair cell position along the evolutionary tree, in those species with non-true type I hair cells and lacking true chalice endings, afferent morphological diversity and functional variation exists (Honrubia et al., 1981 (Honrubia et al., , 1984 (Honrubia et al., , 1985 Boyle et al., 1991 Boyle et al., , 1992 . Moreover, it seems that afferents innervating type I hair cells could be potentially regulated locally in the end organs of birds (Peusner et al., 1988) and have mixed type synaptic contacts (Yamashita and Ohmori, 1991) . Regardless, transmission of information from the hair cell to the nerve endings probably occurs through the release of neurotransmitters (Sans et al., 1994) giving these cells a 'distributed modifying' rather than a 'channeled' pattern of innervation (Ross et al., 1991) .
Despite obvious morphological differences between avian and mammalian inner ear, the organization of the afferents is similar except for the central interconnections of several brain stem nuclei (Wold, 1975 (Wold, , 1976 (Wold, , 1981 Correia et al., 1983; Cox 
